TITLE OF THE INVENTION 
IMAGE READING APPARATUS, COMPOSITE APPARATUS USING 
THE IMAGE READING APPARATUS, AND CONTROL APPARATUS 
AND METHOD FOR THE IMAGE READING APPARATUS 

5 

FIELD OF THE INVENTION 
The present invention relates to an image reading 
apparatus , a hybrid apparatus using the image reading 
apparatus, a control method for the image reading 
10 apparatus and, more particularly, to an image reading 

apparatus for efficiently performing shading correction, 
a hybrid apparatus using the image reading apparatus, 
and a control apparatus and method for the image 
reading apparatus . 

15 

BACKGROUND OF THE INVENTION 
Conventionally, a scanner unit as a document 
reading apparatus employs a halogen lamp, fluorescent 
lamp, or the like as a document illumination device , 

20 Recently, a xenon lamp is being used as a new 
illumination device . The xenon lamp, however, 
decreases in light quantity with the lapse of the time 
after the lamp is turned on . In addition, a means for 
adjusting the xenon lamp has not been developed yet . 

25 If document sheets are successively read, the image 
reading level varies . 
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In the use of the xenon lamp, therefore, this 
problem is solved by generating shading correction data 
at the start of image reading processing when, e.g., 
the start key of the scanner unit is pressed, and 
5 updating the shading correction data every 

predetermined time or every time a predetermined number 
of document sheets are read . 

In addition, as disclosed in Japanese Patent 
Laid-open No. 5-14712, a side white reference tape is 

10 pasted to a scan unit, and shading correction is done 
based on white reference information obtained by 
reading the side white reference tape. As disclosed in 
Japanese Patent Laid-Open No. 11-155048, the optical 
characteristics of a contact glass are arbitrarily 

15 controlled . 

However, updating shading correction data during 
image reading decreases the image reading performance. 
Further, when the side white reference tape is pasted 
to the scan unit, proper correction cannot be achieved 

20 unless a decrease in the light quantity of the lamp is 
equal between the pasting position of the side white 
reference tape and the entire image reading area. 



SUMMARY OF THE INVENTION 
The present invention has been made in 
consideration of the above situation, and has as its 
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object to provide an image reading apparatus capable of 
performing optimal shading correction without 
decreasing the performance, a hybrid apparatus using 
the image reading apparatus, and a control apparatus 
5 and method for the image reading apparatus. 

According to the present invention^ the foregoing 
object is attained by providing an image reading 
apparatus comprising a light source for illuminating a 
document an image sensing element for outputting an 
10 electrical signal in accordance with an input light 
quantity a first reference member a second reference 
member a timer for measuring a time since the light 
source is turned on and control means for determining 
whether the time measured by the timer reaches a 

15 predetermined time, in a case that the predetermined 

time has not elapsed, acquiring shading correction data 
by a first method using the first reference member, and 
in a case that the predetermined time has elapsed, 
acquiring shading correction data by a second method 

20 using the second reference member. 

According to the present invention, the foregoing 
object is also attained by providing a control' 
apparatus for an image reading unit having a light 
source for illuminating a document, an image sensing 

25 element for outputting an electrical signal in 

accordance with an input light quantity, a first 
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reference member, and a second reference member, 
comprising a timer for measuring a time since the light 
source is turned on; and control means for determining 
whether the time measured by the timer reaches a 
5 predetermined time, in a case that the predetermined 

time has not elapsed, acquiring shading correction data 
by a first method using the first reference member, and 
in a case that the predetermined time has elapsed, 
acquiring shading correction data by a second method 
10 using the second reference member. 

Further, according to the present invention, the 
foregoing object is also attained by providing a hybrid 
apparatus comprising a light' source for illuminating a 
document an image sensing element for outputting an 
15 electrical signal in accordance with an input light 
quantity a first reference member a second reference 
member a timer for measuring a time since the light 
source is turned on control means for determining 
whether the time measured by the timer reaches a 
20 predetermined time, in a case that the predetermined 

time has not elapsed, acquiring shading correction data 
by a first method using the first reference member, and 
in a case that the predetermined time has elapsed, 
acquiring shading correction data by a second method 
25 using the second reference member correction means for 
correcting the electrical signal output from the image 
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sensing element, and outputting an image signal and 
print means for printing an image of the document on a 
print medium on the basis of the image signal corrected 
by the correction means, wherein the correction means 
performs shading correction using at least the shading 
correction data . 

Furthermore, according to the present invention, 
the foregoing object is also attained by providing a 
facsimile apparatus comprising a light source for 
illuminating a document an image sensing element for 
outputting an electrical signal in accordance with an 
input light quantity a first reference member a second 
reference member a timer for measuring a time since the 
light source is turned on control means for determining 
whether the time measured by the timer reaches a 
predetermined time, in a case that the predetermined 
time has not elapsed, acquiring shading correction data 
by a first method using the first reference member, and 
in a case that the predetermined time has elapsed, 
acquiring shading correction data by a second method 
using the second reference member correction means for 
correcting the electrical signal output from the image 
sensing element, and outputting an image signal output 
means for outputting the electrical signal corrected by 
the correction means to an external device via a 
communication line input means for inputting an image 



signal from the external device via the communication 
line and print means for printing an image on a print 
medium on the basis of the image signal input via the 
input means, wherein the correction means performs 
5 shading correction using at least the shading 
correction data . 

Further, according to the present invention, the 
foregoing object is also attained by providing a 
control method for an image reading unit having a light 

10 source for illuminating a document , an image sensing 
element for out put ting an electrical signal in 
accordance with an input light quantity, a first 
reference member, and a second reference member, 
comprising a measurement step of measuring a time since 

15 the light source is turned on a determination step of 
determining whether the time measured in the 
measurement step reaches a predetermined time a first 
acquisition step of acquiring shading correction data 
using the first reference member in a case that the 

20 predetermined time has not elapsed and a second 

acquisition step of acquiring shading correction data 
using the second reference member in a case that the 
predetermined time has elapsed. 

Other features and advantages of the present 

25 invention will be apparent from the following 

description taken in conj unction with the accompanying 
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drawings , 
the same 
thereof , 



in which like reference characters designate 
or similar parts throughout the figures 



5 BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings , which are incorporated 
in and constitute a part of the specification, 
illustrate an embodiment of the invention and, together 
with the description, serve to explain the principles 
10 of the invention. 

Fig. 1 is a block diagram showing the 
configuration of an image forming system according to 
an embodiment of the present inventions- 
Fig . 2 is a sectional view showing the 
15 arrangements of a reader unit and printer unit shown in 
Fig, 1; 

Fig. 3 is a plan view showing an example of an 
operation panel arranged on the reader unit shown in 
Fig. 1; 

20 Fig. 4 is a perspective view showing an example 

of the reader unit except for a document feeder shown 
in Fig. 1; 

Fig. 5 is a block diagram showing the arrangement 
of a scanner unit according to the embodiment of the 
2 5 present inventions- 
Fig. 6 is a flow chart showing HP search 
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processing according to the embodiment of the present 
invention; 

Fig. 7 is a sectional view showing the structure 
of the document feeder shown in Fig. 1; 
5 Fig. 8 is a flow chart showing the operation of 

the reader unit according to the embodiment of the 
present invention ; 

Fig . 9 is a flow chart showing shading correction 
processing according to the embodiment of the present 
10 invention; 

Fig . 10 is a flow chart showing predetermined 
time setting processing according to the embodiment of 
the present invention; 

Fig. 11 is a flow chart showing end portion 
15 shading correction processing according to the 
embodiment of the present invention; and 

Fig, 12 is a flow chart showing the flow of 
document reading data according to the embodiment of 
the present invention . 

20 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
A preferred embodiment of the present invention 
will be described in detail in accordance with the 
accompanying drawings . 
25 Fig. 1 is a block diagram showing the 

configuration of an image forming system according to 
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the embodiment of the present invention. 

In Fig. 1, reference numeral 1 denotes a reader 
unit for reading a document and converting the document 
data into image data; 2 , a printer unit which has a 
plurality of kinds of print sheet cassettes, and 
outputs image data as a visual image on a print sheet 
in accordance with a print instruction; and 3^ a 
control unit which is electrically connected to the 
reader unit 1, and has various functions. 

The control unit 3 comprises a facsimile unit 4 
connected to a telephone line and a hard disk 11, a 
file unit 5, an external memory device 6 connected to 
the file unit 5, a computer interface unit 7 for 
connecting a computer/workstation 15 (to be referred to 
as a "PS/WS" hereinafter) or a LAN (not shown) , a 
formatter unit 8 for visualizing information input via 
the computer I/F 7, an image memory unit 9 for storing 
information from the reader unit 1 or temporarily 
storing information input via the computer I/F 7, and a 
core unit 10 for controlling these functions. 

The reader unit 1 comprises a reader control unit 
13 (to be referred to as the "CONT 13" hereinafter) for 
controlling the reader unit 1. The reader unit 1 is 
electrically connected to a document feeder (to be 
referred to as a "DF" hereinafter) unit 12 for 
controlling a DF. The printer unit 2 comprises a 



printer control unit 14 (to be referred to as the "CONT 
14" hereinafter) for controlling the printer unit 2. 
An image processing unit 16 performs image processing 
set by various operation units on image data input from 
the control unit 3 and reader unit 1. Note that the 
image processing unit 16 has a selector (not shown) for 
switching between the printer unit 2 and an external 
device 3 to output image data input from the reader 
unit 1, or selecting either one of a signal from the 
reader unit 1 and image data from the external device 3 
and outputting the selected one to the printer unit 2. 

Fig . 2 is a sectional view showing an arrangement 
when the reader unit 1, printer unit 2, and image 
processing unit 16 shown in Fig. 1 are integrated. 
Note that the image processing unit 16 is generally a 
thin circuit board, and is not illustrated in Fig. 2. 
The arrangements and operations of these units will be 
explained . 

Document sheets set on a DF 101 are sequentially 
conveyed one by one to a platen glass 102 of a document 
table . When the document sheet is conveyed to a 
predetermined position on the platen glass 102, a lamp 
103 of the reader unit 1 using a xenon tube is turned 
on, and a scanner unit 104 moves to illuminate the 
document . 

Light reflected by the document incidents on a 



CCD image sensor 10 9 (to be referred to as a "CCD" 
hereinafter) via mirrors 105, 106^^ and 107 and a lens 
108. The light which is reflected by the document to 
irradiate the CCD 109 is photoelectrically converted by 
the CCD 109. The converted electrical signal (image 
data) is sent to the image processing unit 16, which 
performs image processing set by various operation 
units . 

The electrical signal supplied to the printer 
unit 2 by the selector of the image processing unit 16 
undergoes image processing, and converted into an 
optical signal to irradiate a electrostatic drum 202. 
A latent image formed on the electrostatic drum 2 02 by 
the irradiation light is developed by a developing unit 
203. 

A print sheet is conveyed from a print sheet 
stack unit 204 or 205 in synchronism with the leading 
end of the developed image, and the developed image is 
transferred onto the print sheet by a transfer unit 206. 
The transferred image is fixed to the print sheet by 
fixing rollers 207, and discharged outside the 
apparatus via discharge rollers 208 . The print sheet 
output from the discharge rollers 208 is sorted by a 
sorter 220. 

A method of outputting sequentially read images 
on two surfaces of one print sheet will be explained. 



After a print sheet having an image fixed by the fixing 
rollers 207 is temporarily conveyed to the discharge 
rollers 208 , the conveyance direction of the sheet is 
reversed, and the print sheet is conveyed to a re feed 
printed-sheet stack unit 210 via a conveyance direction 
selection member 209. When the next document sheet is 
set, the document image is read by the same process. A 
print sheet is fed from the refeed printed-sheet stack 
unit 210, thereby printing document images on the upper 
and lower surfaces of a single print sheet. 

Fig. 3 is a plan view showing an example of an 
operation panel arranged on the reader unit 1 shown in 
Fig. 2. In Fig. 3, reference numeral 301 denotes a 
display unit for displaying an operation status and 
message. The surface of the display unit 301 is a 
touch panel, and functions as a selection key by 
touching the surface. The magnification and the like 
are set on this touch panel. Reference numeral 302 
denotes a ten-key pad for inputting figures . The 
number of copies of one document sheet is set on the 
ten-key pad 302. Reference numeral 303 denotes a start 
key . When this key is pressed, the operation starts . 

Fig. 4 is a perspective view showing an example 
of the reader unit 1 except for the DF 101 shown in 
Fig. 2. In Fig. 4, reference numeral 401 denotes a 
light-shielding plate which shields a home position 



(HP) sensor 402, and HP search processing (to be 
described later ) for confirming the HP is performed 
using an output (ON or OFF) from the HP sensor 402 (see 
Fig. 6). The scanner unit 104 is moved forward and 
backward by an optical motor 403 (pulse motor) and 
conveyance belt 404. Note that the direction indicated 
by arrow A in Fig . 4 is the backward direction, and the 
opposite direction is the forward direction . Reference 
numeral 405 denotes a white plate which is used for 
general shading correction data acquisition processing 

(to be described later) , and located at a position on 
the lower side (scanner unit 104 side) of the platen 
table where data can be read when the scanner unit 104 
is at the HP; and 406, an end portion white plate used 
for end portion shading correction data acquisition 
processing (to be described later) , 

Actual image reading operation of the scanner 
unit 104 will be described with reference to Fig . 5 - A 
CPU 501 as the main part of the CONT 13 in Fig, 1 
comprises RAMs 50 6 and 50 7 for storing a pixel at which 
the lamp light quantity (to be described later) 
maximizes, and its peripheral pixels, and a RAM 508 for 
storing the time . The CPU 501 uses an internal timer 
502 and DMA (Direct Memory Access) 503 to control a 
drive pulse. The generated drive pulse drives an 
optical motor 505 via a motor driver 504. The scanner 



unit 104 moves forward and backward by switching a hard 
port (not shown) by software . 

The above-mentioned HP search processing will be 
described with reference to the flow chart of Fig . 6 . 
5 Whether an output from the HP sensor 402 in Fig. 4 is 
ON is checked (step S601) . Note that the output is ON 
while the light-shielding plate 401 in Fig. 4 shields 
the HP sensor 4 02 . If YES in step 3601^ the scanner 
unit 104 is moved forward until the output from the HP 

10 sensor 402 changes to OFF (step S602) . Since the 

distance from the position where the output from the HP 
sensor 402 changes to OFF to the HP is fixed, a 
corresponding specified moving amount is counted by the 
DMA 503, the scanner unit 104 is moved backward by the 

15 count amount ( step S603 ) , and the processing ends . If 
NO in step S601, the processing advances to step S604, 
and the scanner unit 104 moves until the output from 
the HP sensor 4 02 changes from OFF to ON . Since the 
distance from the position where the output from the HP 

20 sensor 402 changes from ON to OFF to the HP is the same 
as that when the output changes from OFF to ON, the 
above operation is executed in step S603 , and the 
processing ends . 

Reading a document using the DF 101 will be 

25 described with reference to Fig. 7 . 

Whether document sheets are set in a document 
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feed port 601 of the DF 101 is detected by a sensor 605 
When the start key 303 on the operation panel shown in 
Fig. 3 is pressed, the document sheets are fed from the 
top document sheet set in the document feed port 601 . 
Feed operation is performed by moving a pickup roller 
602 down to the document surface and rotating the 
pickup roller 602 . Then, a registration roller 603 
establishes the document scan timing. 

The scanner unit 10 4 turns the lamp on at an 
image read position 607 , and reads a document sheet . 
Read document sheets are sequentially discharged to a 
document discharge port 606. When shading correction 
data (to be described later) is to be acquired between 
ON operation of the lamp and scan of the document sheet 
the scanner unit 104 moves from the image read position 
607 to a HP position 608 . After the shading correction 
data is acquired, the scanner unit 104 moves again to 
the image read position 607 . This can shorten the 
document reading time . 

When end portion shading correction data (to be 
described later) is to be acquired after ON operation 
of the lamp, the scanner unit 104 does not move, but 
reads the end portion white plate attached to an end 
portion in the main scanning direction at the image 
read position 60 7 , and digitally increases the gain 
uniformly in the entire document read area of the 



scanner unit 104. 

The operation of the reader unit 1 in this 
embodiment will be explained with reference to the flow 
charts of Figs . 4 and 8 . Control in Fig . 8 may be 
5 executed by either the reader control unit 13 or the 
image processing unit 16 . Whether document sheets are 
set in the document feed port 601 on the DF 101 is 
determined (step S8 0 1 ) . This determination is repeated 
until document sheets are set. If YES in step SBOl^ HP 

10 search processing in Fig. 6 is performed (step S802). 

Whether the start key 303 on the operation unit 
is pressed is checked (step S803) . If YES in step SSOS^r 
one top document sheet in the document feed port 601 is 
pre -fed ( step S8 04 ) . In pre- feed operation, one top 

15 document sheet is fed to the registration roller 603. 
At the same time, the lamp is turned on, and the white 
plate 405 set at a position corresponding to the HP on 
the lower side of the document table, as shown in 
Fig . 4 , is read to acquire shading correction data 

20 (step S805) . 

Shading correction data acquisition processing 
will be explained with reference to the flow chart of 
Fig. 9. 

Shading correction data acquisition processing is 
25 executed at the HP position 608 where the white plate 
405 is read by the CCD 109 (step S901) . After the end 
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of reading, shading correction data calculated by a 
known method based on the read data is stored (step 
S902). A shading correction coefficient as a fixed 
value representing the ratio of the white plate 405 and 
white data of a document to be read is written in a 
hard register (not shown) (step S903) . Then, the 
processing ends . Note that the shading correction 
coefficient is also shading correction data in a broad 
sense . In this case , however, the shading correction 
coefficient is discriminated from shading correction 
data for correcting nonunif ormity of the light quantity 
of the lamp 103 between respective pixel positions in 
the main scanning direction with reference to the white 
plate 405. 

The processing returns to Fig . 8 to move the 
scanner unit 104 to the image read position 607 ( step 
S815) . 

Whether pre-feed operation in step S804 is 
completed is checked (step S806). If YES in step S806, 
whether print sheets have been prepared in the printer 
unit 2 is confirmed. In this embodiment , when print 
sheets have been prepared in the printer unit 2, the 
printer unit 2 sends a scan request to the reader unit 
1 * Hence, whether a scan request is output is checked 
(step S807) . 

If YES in step S807, whether a predetermined time 



has elapsed after the lamp is turned on is determined 
(step S808), The predetermined time is determined by 
predetermined time setting processing (to be described 
later) . 

Predetermined time setting processing will be 
described with reference to the flow chart of Fig . 10 . 
Predetermined time setting processing is executed in 
shipment of the image forming system and in maintenance 
of the image forming system by a serviceman. 

In predetermined time setting processing^ HP 
search processing in Fig. 6 is performed to move the 
scanner unit 104 to the HP position 608 (step SlOOl). 
After HP search processing ends , the lamp 103 is turned 
on (step S1002), the CCD 109 reads the white plate 
present at the HP position 608, and the peak position 
of the lamp light quantity in the main scanning 
direction is searched (step S1003) . This is because 
predetermined time setting processing based on the peak 
position of the lamp light quantity can realize more 
accurate adjustment. If the peak position of the lamp 
light quantity is found, a pixel corresponding to the 
peak of the lamp light quantity and its peripheral 
pixels are sampled, and the sampled values are written 
in the RAM 506 (step S1004) . 

Whether a predetermined time (e.g., 100 ms ) has 
elapsed is checked (step S1005) , If NO in step S1005, 



this determination is repeated; and if YES, the CCD 10 9 
reads the white plate present at the HP position 608 ^ a 
pixel corresponding to the peak of the lamp light 
quantity and its peripheral pixels are sampled, and the 
5 sampled values are written in the RAM 507 (step S1006) . 

The change rate of the values written in the RAMs 
506 and 507 is calculated, and whether the change rate 
is lower than 3% is checked (step S1007) . If YES in 
step S1007 , the processing returns to step S10 05 ; and 

10 if NO, the time at which the change rate becomes 3% or 
more is written in the RAM 508 (step S1008)- Then, the 
lamp 103 is turned off (step S1009) , and the processing 
ends . Note that when the lamp is turned on in step 
S1002, the timer 502 starts and measures a lapse time 

15 until the change rate becomes 3% or more • The time 

written in the RAM 508 in this manner is used for the 
above-described determination in step S808. Thus, the 
timing at which the light quantity decreases can be 
accurately grasped, and a document can be read at an 

20 optimal light quantity level . 

The reference of the change rate is not limited 
to 3% , and the value of the change rate can be freely 
changed. 

The processing returns to Fig. 8. If the 
25 predetermined time is determined in step S808 to have 
elapsed after the lamp 103 is turned on, the lamp 103 
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is turned off;, and the scanner unit 104 is moved to the 
HP position 608 (step S809) . 

The lamp is turned on again the white plate 405 
at the HP position 608 is read, and shading correction 
5 data acquisition processing in Fig * 9 is executed ( step 
S810) . The scanner unit 104 is moved to the image read 
position 607 (step S820). Shading correction data 
acquisition processing is executed again because the 
predetermined time has elapsed after the lamp 103 is 

10 turned on, and the light quantity of the lamp 103 

decreases . Not end portion shading correction data 
acquisition processing but normal shading correction 
data acquisition processing is performed because end 
portion shading correction data acquisition processing 

15 is only to read the end portion white plate 4 06 and 
digitally increase the gain uniformly in the entire 
document sheet reading area of the scanner unit 104, 
and is not suitable for correcting a decrease in light 
quantity upon the lapse of the predetermined time . In 

20 other words, a decrease in light quantity upon the 

lapse of the predetermined time is not uniform in the 
entire area, so end portion shading correction data 
acquisition processing is not suitable for setting a 
proper light quantity level when the predetermined time 

25 has elapsed . 

Thereafter, a feed request is output to the DF 
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101 to start feeding the document sheet on standby at 
the registration roller 603, and the document sheet is 
read (step S811) . In step S811, the next document 
sheet is simultaneously pre-fed from the document feed 
5 port 601. 

After step S811, whether the document sheet has 
been scanned is checked (step S812) . If YES in step 
S812, whether the next document sheet to be read exists 
is determined (step S813) . If YES in step S813, the 

10 processing returns to step S807; and if NO, the 
processing ends . 

Note that if the predetermined time is determined 
in step S808 not to have elapsed after the lamp 103 is 
turned on, end portion shading correction data 

15 acquisition processing is performed to cope with a 

slight decrease in the light quantity of the lamp 103 
(end portion shading correction data acquisition 
processing will be described later) (step S814). Then, 
the processing shifts to step S811. Normal shading 

2 0 correction data acquisition processing in step S810 is 
not performed, end portion shading correction data 
acquisition processing is done because normal shading 
correction data acquisition processing is accompanied 
by an operation of moving the scanner unit 10 4 from the 

25 image read position 607 to the HP position 608, reading 
the white plate 405 at the HP 608, and calculating 
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shading correction data, and the document read 
performance decreases . In addition, since the 
predetermined time has not elapsed yet after the lamp 
103 is turned on, a decrease in light quantity is 
5 usually small and hardly influences document reading 
data . 

End portion shading correction data acquisition 
processing will be explained with reference to the flow 
chart of Fig . 11 . 

10 Whether a read document sheet immediately after 

ON operation of the lamp 103 is the first document 
sheet is determined (step SllOl) . If YES in step SllOl, 
shading correction processing has immediately been 
performed^ and the processing in Fig . 11 ends without 

15 executing any processing. 

If the read document is the second or subsequent 
document sheet (NO in step SllOl), the CCD 109 reads 
the end portion white plate 406 set at the end portion 
in the main scanning direction, and end portion data is 

20 generated (step S1102). At this time, if the document 
sheet is the second one, end portion correction 
reference data is also generated. 

The end portion data is compared with the end 
portion correction reference data to obtain an end 

25 portion shading correction coefficient {step S1103). 
This end portion shading correction coefficient is 
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written in the hard register (not shown in Fig, 2) 
(step 31104)^ and the processing ends. 

The flow of document read data will be described 
with reference to the flow chart of Fig. 12 . As 
5 described above ^ light reflected by a document 

irradiated by the lamp 103 incidents on the CCD 109 
(step S1201). Charges (analog output ) accumulated in 
accordance with the light quantity of the reflected 
light are output to an A/D converter (not shown) . The 

10 A/D converter converts the accumulated charges into, 
e.g., 8-bit digital data (step S1202), The 8-bit 
digital data converted in step S1002 is multiplied by 
shading correction data and a shading correction 
coefficient for correcting light source nonunif ormity 

15 of the lamp 103 , the difference in the transmitted 

light quantity of a condenser lens between central and 
end portions, variations in the sensitivities of 
reflective elements in the CCD 109, and the like 
(shading correction) (step S1203) . 

20 The corrected 8 -bit digital data is output to the 

image processing unit 16, and the processing ends. By 
this processing, the entire image area can be uniformly 
read to perform image processing . 

As described above, according to this embodiment , 

25 when a predetermined time has not elapsed yet after the 
lamp 103 is turned on, a decrease in light quantity is 
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usually small and hardly influences document read data , 
and thus end portion shading correction data 
acquisition processing is done. When the predetermined 
time has elapsed, normal shading correction data 
5 acquisition processing is done to calculate again a 
shading correction coefficient and optimize the light 
quantity level • Accordingly, optimal shading 
correction data acquisition processing can be executed 
without decreasing the performance . 

10 In the above embodiment, the lamp 103 uses a 

xenon tube. However, the present invention is not 
limited to this, and can be applied to a case wherein 
various kinds of lamps are used. 
<Other Embodiment > 

15 The present invention can be applied to a system 

constituted by a plurality of devices {e.g., host 
computer , interface , reader , printer) or to an 
apparatus comprising a single device (e.g. , copying 
machine, facsimile machine) . 

2 0 Further, the object of the present invention can 

also be achieved by providing a storage medium storing 
program codes for performing the aforesaid processes to 
a computer system or apparatus (e.g., a personal 
computer), reading the program codes, by a CPU or MPU 

25 of the computer system or apparatus, from the storage 
medium, then executing the program. 
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In this case , the program codes read from the 
storage medium realize the functions according to the 
embodiment, and the storage medium storing the program 
codes constitutes the invention . 
5 Further, the storage medium, such as a floppy 

disk, a hard disk, an optical disk, a magneto-optical 
disk, CD-ROM, CD-R, a magnetic tape, a non-volatile 
type memory card, and ROM can be used for providing the 
program codes . 

10 Furthermore, besides aforesaid functions 

according to the above embodiment are realized by 
executing the program codes which are read by a 
computer, the present invention includes a case where 
an OS (operating system) or the like working on the 

15 computer performs a part or entire processes in 

accordance with designations of the program codes and 
realizes functions according to the above embodiment. 

Furthermore , the present invention also includes 
a case where, after the program codes read from the 

2 0 storage medium are written in a function expansion card 
which is inserted into the computer or in a memory 
provided in a function expansion unit which is 
connected to the computer, CPU or the like contained in 
the function expansion card or unit performs a part or 

25 entire process in accordance with designations of the 
program codes and realizes functions of the above 
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embodiment . 

In a case where the present invention is applied 
to the aforesaid storage medium, the storage medium 
stores program codes corresponding to the flowcharts 
5 described in Figs. 8, 9 and 11 at least in the 
embodiment . 

The present invention is not limited to the above 
embodiments and various changes and modifications can 
be made within the spirit and scope of the present 
10 invention. Therefore to apprise the public of the 

scope of the present invention, the following claims 
are made . 
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